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SEPARATOR FOR LITHIUM BATTERY 

PROBLEM TO BE SOLVED: To provide a separator for a lithium ion secondary battery, 
capable of realizing a battery manufactured by the conventional manufacturing process for 
the lithium ion secondary battery and having no possibility of electrolyte leakage, and 
keeping the safety of the battery by intercepting the flow of lithium ion when the 
temperature of the interior of the battery is raised due to shutdown characteristic. 

SOLUTION: This separator for the lithium battery is mad of a three-layer structure porous 
film in which both surface layers are porous layers formed of copolymer containing 
vinylidene fluoride and having a melting point of 145°C or higher, and an intermediate 
layer is a porous layer formed of polyolefin and having a melting point of 140°C. 

COPYRIGHT: (C)2002,JPO 



tNSDOCID: <JP 200221 6734 A_AJ_> 




oidsn) 




ti9)B*mmFF? (jp> (12) & fffl if ^ £g ( A ) (umftmm&mm^ 

#$§2002 -216734 
(P2002-216734A) 
(43)&» H ¥f£l4*p 8 j| 2 jj (2002. 8. 2) 

(51)IntCl. 7 WW9m F I ^-TO-f^^) 

H 0 1 M 2/16 H 0 1 M 2/16 L 5H021 



§2SW^ »*3K©»3 OL (-£ 5 H) 



(20 tm&n 


#S2001 -7420(P2001 -7420) 


(71) W® A 000000033 








(mama 


¥l£l3ip 1 a 160 (2001. 1. 16) 








(72)SgTO£ itW j?J* 






se^iurfr/hsiirrsii^fi mit^mis. 












A(##) 5H021 BB09 C004 EE04 EE10 EE15 






HH01 HH06 



(54) vmo&m uf^Awt/^-^ 



(57) 



SDOCID: <JP 2002216734A l_> 



'■(2) 002-216734 (P200 2-2 1 67 34A) 



[ if ^« l ] ?f y -fbt - 'J r 

mmx'h -> x . s-e #j£*&i ^flya-r s -r t * l cm 
$ a <o , «oiB0iMBUtt> 2g/cmt*4ii 

*B l IB®<7) 'J f)AlilffltAi/-^ . 

[00 0 1] 
[0002] 

<r*uc*tj©*-4«6fc lx. wmiz^mg 
m&&m-?& v <x&m. u^^^-y-ixm 

-t&titb. mz^mmmxh^>. mn^is—nz 
*v*isyj >m%HBMm lx , *«s*«-^aj9aa 

isyyizmafoh \ mr>u § &*t£&w&iwHm zti 

[0003] -Jjtzb £immm¥fm5 42989 1f 

mmn^s-f-tLx. T^ywhxxf/k 
^z&ftZitxmmz-tttzttmzft&L. ^x*zti 
z&mtemmmz v**>j>4 *y-&mmizmm-ttu$ 
yrizft&mmtmimm ^mt a o . »«e 

£ oft. 

[0004] u** 1 ^; a Ltzfflfcmmnzmm-r 
&mm±. mt<o o ^y-<xmm<^mmxmx 
liM&xz-r, £<muw&(rm&Lni:fBatr&& 
ttzmmm. b<izmmtmim%tim 

mnmmzmz&mx'Z x „ s^mmm^mmzT^^ 

[00 0 5] ZtHZttLfflz.8. «WPF8-2 5 0 1 2 
7-9&«?ti, 7 y-ffct'^y T^iJIga^Sr-i.^flJl 



* y ~&mmmjimx^mmi!)*ftfmffix' . tot 

•y-ffct- (J x^£7U*75|jU8i<K< . Wft» JUST 

rare* -5 ^ . mzmm&nmz mm Lxft& Ltzmm 

jtu-fiziiWL&JiwmmLxmtiZcQffitiz ^^- y hy 
^y^hm&vtcfr^tz* 

[0006] - 7 6 8 0 8msmzii3ttv*i' 

%zwmftu-?tfmmztix^&. zcommi. ^ 
v*uy -f y%ri\imk*L>^v- ?z v^&mMizmm 

t>K -ty vmmm&iLtetcommfcx'i^ 7 7» 

TLWf^A-'iSv «flfctt4r i> *> , 2 0 0 °C^B#^fflt» 

•ym&imt Lxnt L<ti4 y ■y^t^uymmt i mm 
ft^mx'mm^hWimfr^%&&w&mbmmfiL 

6 0«ClJUi^iSl!L*»Jitc7)«^TLIl(=, PiPOIS^fli^* 
[0007] 

fio^/c^^ -y h^^^ttSrWt^^tcm 

b-$-h%><nxhh. 

[00 08] 

tz. 

( 1 ) mmm^y •yit^—ufy^ts^m-^m^^ 
^ yfrt>%$>m& 1 4 ox:WiT<?>ffi£>iimx'$>& z b t 

( 2 ) mzimtfrnm - tpmrn - &m<vEMmmmx$> 

0. * l o^^c7)fiJili5i^2 s/cmTftSilE ( 1 ) 

yjutomt/t i o%ja±-c**jje ( 1 > ttzii ( 2 > te 



<JP 200221 6734A_L> 



(4) ±ie (i ) zmfctzmmm. 

( 5 ) ±ie ( 2 ) zmfct&mm®. 

( 6 ) ±ie ( 3 > zmtfc-t&mmm. 
izm-t&. 

[0009] IXT*¥tf9i$:mmizmmt&. *fMH£W 

frhtth m&umtf* yxfu ym^nm * *mm izm 
^s:H>ist*s. vw&j *y-<xmmz 
m&-f&j:mzM^x. ■t^u-fte.iEmtmmmzm 
tti^ ^j^mzmMztitzeyh. nwftizmmzti. 
mmmtf&AZtiz. msmit-t^u-fco^nmz 
imt. v^^j-yomffiimz&ffrtztf. mm 

z~mm®m- o , ^tzMzmmmit^ 
u-?iz&mtiteimtz*). ©mtc(icSEffiL^<^ 

Ltzw>-&izimLx . mrnt^u-?m<D&Mmm& 

[ooio] ztstpmntfoxu? i yfik&limizjo^ 
TJS. MffimitfV-r-lzi&iRBmZixiZ^TfflLZllft 

izipfc-tztiK mmy^miz^-ju^titi^mizh^z 
biz**), mmmzmtimz*^. -Jrnmi*ti§jgtf± 
w^tzm^. *m<7)#v*u7 1 ymzTuaniirffflm 

ffiH $ it h „ 14 0 'CtXTOtf 0*]s7j 

ymzTLmrfittE l&v s/^ -y f ^ xsffi^n 
[ooii] +ia«^?L«(cttffls^*^'jar^7 y 

it. M&l 4 0°CJ.XF<?X stfi/xf-l^y, (ifu 
>- Tah'Uy) gmsm:?. bZWiZtib. 

^) fta^-*. .-ku (rotfi^y-^vi ) 

[0012] 7 "y-ftt'-'J-^yS-S-tfftM^rtcfc LT 
li, 4 5°CITR7>. (b^ijfy707-f K 

f^n?^ F— ^-tf-7/M-c?7°c?£ , l/>'— -rbyy 
;^DXfi/y) ±fcS-&f*:. ,i?y (f h57Wnxf 

& . *®<7) 7 -y -ft t- U -f y t> *£ h M 



!(3 ) 002-216734 (P2 00 2-2 1 6 734A) 

iK^ttssst £ J; h Jrmmtitt&x'fo %> . agsggu 
7 >y-ftt'^ y x y z-kts^msfoco yivfrmtf 1 o %j^t 

-rzztizj: ^xmmx*z t . saawi^ y v-^a^ 
£<t o**** 1 , 7 -y-fkt'^'jxv^yv-^iji^ 

N-^f/Ptny K>\ y^f/^A7$ H, f h7 
[0013] =*»^7UR£fl5Jfc*-£Ctt, 0aj£|f . 7 

<ym&iiWk*ht>ti*iit>fttfLLti&. ^tiim^h 

- 2 1 5 5 3 5-*&«ietttf>2r8t, #^^6 1-382 

o 7^fgiem<o^. mwms a - 1 6 3 s 2-f-^#g 

izmmx'h 0 . mm?>Mfmmtf2 s/cmm±x*$)& 
[0014] LfrL&tf^ Mmmmz-m#>&tc*bizm 

z t tmmx-h h . mm?izm.% oztzt izmtmm. 
com^mmmzft&ijmt tx. tzt u$? -y^~v 
7yz&ti&m-£im.£7imt# y ^uy®L§,jimz 

v-iowL^rj: 0 1 o~2 oxti&^iamx'tiuETX'mm- 

tt&tfhO. miEJi\tiErX'<7MWb LXii. o-;u® 
[0015] *^ffl^-StS:fiJfflLJtfti«Ptai UCcfc -5 

izn . -etL-pno^f y v-^ii^^*jyjN$ v ^ 
[0016] v ^T7J*-<zmmizi&m2ti&-t;*u-? 

<VWM± 10 0// m&.Tifi»t t < . HtC*FS L < « 1 
0-5 0^mT'SI>. 1 Ojt/mJ:«3»l^*6-ti«aaSMft 
^«SE$il-r. 1 0 O/imi -tyN'i^-^ 

>y K^>«lt*-HWft3iIS*ftfc 
MZIZ 5 tx m]iLh*Wi L < . ttzWMmZX'Z Ztz 



SOOCIO: <JP 200221 6734 A_l_> 



[0017] =Ji«^?U»{i. «H!so»J@IgT , WI0rL 

fast uc3 o~7 o%m&t>mt 

[00 18] 

tXFnmctfmtz&^x m%. u:. 

( 1 ) Wu£ (°C) 

■9-yr;kSr»J6»»(Ciaf 1 0t/m i niMtC# 

y httM«0D S C 2 2 0 C Srffiffl Lfc. 
(2) MiSI(g/cm) 

jis p-8117 tc^s l . Twmmmiz-zmg. 

US. 

[0019] (3 ) yjufi-m (%) 
*^a9^Lr?§«?Bu«» (wx) 8W-f7vi' 

ylZAtl. N-^f/l/tn U F >- 1 0 0 m 1 SrSfc&D L 

iz. m^X20m l»N-^f;l-t'n'J HytWLit 
C0*>. j^W-*«f^*2HMfV\ §^»lc20m 1 OX^y 

-yfoftm (%) = i ooxwz/wx 

(4) i^-y h^MSJE CC) 
HI ICS"* v ^»>>iH&0>a^*3«*0£^-$-. 
Ui-te/^— 2AMf2Bl±mZ 1 O/xmcO 

^•y^/l4S. 3ARlf3B{4Xf5^«r»*. 414€^ 
ffifitSI^S 3 1 

i •y*vws2 a, 2Btsa*snrv^. 5 

mztix^z. steJt-yyxfo*), -fe^v-^Srip^ 

[00 20] S^tcBMfcSiHJ't&i:. 02£*r$-J:3 
lZ->y 1-/1382 A±t,Z-t;*ls- 9 lSrMtoT. ttEfr|*ItC 

f7oy ^-r-e--y^?S2A{cii^$ 

ft-TV^S. -tA^-^lClilSiiUlmo 1/>J 
■y h/KO*^? y-ftU^A^ (ffiK : 7Dtl/^ 



:(4) 002-216734 (P 2 00 2-2 1 6 7 34A) 

h/x-f-i^a— h/r-T^-vl^? h 
y= 1/1/2) *«*a$fLT^4. -•y ir;P?i2B± 
£tt@ 3 Cjjcf ± o £x7 u BA 9 . ?S 

2B<0«t>*a»'fe:l 5mmx 1 0 mmfOJS^ffi^Bit 

[002 1] x^;l4S2A<tx.y^/Hf2B£-tr;\°P- 

i srfistf j o-^mx-m^hM. zt>iz*comm 

A>^)#7XS3A, 3Bti-5T2^<7>n.y^r;l4SS-{i 
$*£tf. ?I2B<7)^^t. -byN°ix-^ 

1 Wfflft *■ o t*-)TV^. 2ft<0#9 
x^«rfiriKco^7';i i) •yr^(±Sti«r fc «fc 9@I5rr 

j; o %&wx'm&mz-igjg.t msmmzMfetz> . 

3ri5, iMEtt2 5'Cj&»£>2 0 0°C^T'2'C/m i n(7>m 

mizx&MZ-£. vstummi 1 k h z co^swcTase 
smffi^'i 0 3 Qtzm-r?>b%<oi§ l mk%mt&. 

[0022] 

[HJfifJl ] Mb£l 3 9*C<JD#U (h'-'Jf>'705'f 

h^A- ^>y\°y|tMKYNAR2 80 0) 3 2. 4^ 
4%. Jt^fflWl lOm^/giOi^yktt^U^^l 
4. 2^*%. v r 7f-;U7^P-h4. 4^*%. ^'x 

+r-xm& l . Ba^Mfr -W# taj lict^ stk 
[0023] mznM.^ifyfr^m. 2 57?. aus 1 3 5-c 

c9iS®JK^'jx^lxy3 4S*%. «*tt^'J-*«»l 
9**%, ^xf-;^df^7^l^-h4 7M4%^Pl 

T\ Jf§5 O^mOv-b^WLtbt, JS-fC^f-U-y^ 
^U#£8im*U ^yx^-p>^#?US2r#^. i 

^M^nb^ti 1 3 5x;"c*-3 3t. 

[ 0 0 2 4 3 £ 0 Lxwz-w&<m&ium*. mm® 

iztfV (t-Uf^D^-f K-Mt7/l/^"n7Dt 
l vc = t»fc , o-;HH*»-C567JTt*S 7f |*|(c 4 fg 

EMmmm mwm) zmz. mmmzmfctz>&m 

CO0${i^#i-? f il9^m/8jum/8jumTS>-S.. MS 
-eix-TixS 0%/5 5%/4 5%T*r>fc. 



3DOCID: <JP 200221 6734A_I_> 



•'(5) 002-216734 (P2002-216734A) 



t o o 2 5 ] immmzmfcx-mm (xtuy*-,f 

b /7°o WVii—tf^—b/r ~7+)V ?7b V<7) 
1:1: 2MSm mzL. i B F 4 £ 1 . 5mol/'J 7 

bjucommx-mfr ttzmm ) wzmm tm^x-um Ltz 

J&^tz. .1 o LX'i%L>i\tzE.MWi±. Mfm^^fzi 

tmnz t^m^mmm^mt^fz. ztzmmm 
^x^yux^-bx-m^-. nmmizmntx. &im. 
mi&iziiif&-<f * y&mmt 1 . 2 m s / c mt* 

fc. *<:K3MI«|R«0W >y h^^Mi 1 3 6°C 

t. ^A->y byvym&xkx-m.mimmztitz. 

[0026] 

il5Mrad XM^MMi L . 3§fit)g|£ffr£ Lfc . f£ 

Kmti oxx'h^tz. 

[0027] mmm 1 1 Piat^ lt , mmztnz=mn 
mm^mi&Tmmm^mmL. wt^x^nttztz 
mmmummmiz^mttz. 3iz±.ifx$mizh& 

jg|<?)i^ . 7 h ^ vjMBi 1 3 6 tTC, S^-v 'yh^V 



[00 283 

[JtRffll ] M4^^«2 577, MUSI 3 5°C<DiS 

fi*% . y'xf;PM ^7 ^ h 4 7 
i/^Sdf-^-T7f 6 ^L. 3 0mm*:ZiWf LffiLWCff 
$ 1 5 0^ra^)iW#^ Wt* + ls>*il:xm 

$m,m 5 0 %<o--k u if p yfflL&imzmz . 

[0029] ggttftf 1 fcffitttc LT. RtKUx^UV« 

. 4 ^Bauc h -y * yfcmmiwmx' # **»r> 

[0030] 

-Mimm<r>ti&&tf$k< , Htc 1 4 0°C&T<oi&g 

[01 ] *«HJTfflUJt>'+ -y br>>>i&j£03!!l5£i|g 
coif BSE . 

[02 ] *%fflX-m^tz*/v -y N^vaSOiO^g 

cosp#0. 

[ h 3 ] ^mxm^^z is* y h ^ >-asoa«^a 



CHI] 



[02] 



[03] 




1 



tern 



'2* 



-26 
1x15mm x lOn 



3DOCID: <JP 2002216734A l_> 



